We report the first observation of the Cabibbo-suppressed decays Ξ Weak decays of charmed baryons provide a useful test of many competing theoretical models and approaches [1] . While many Cabibbo-favored decays of Λ + c and Ξ +,0 c have been observed, the accuracy of the measured branching fractions remains poor. Some of the Cabibbosuppressed (CS) decays of the Λ + c were observed by Belle [2] and BABAR [3] ; no experimental information is available for the CS decay modes of the Ξ The W -internal diagrams in charmed meson decays are usually color suppressed; this is not the case in charmed baryon decays [4] . Therefore, it is important to check this behavior in Cabibbo-suppressed Ξ 0 c decays. The analysis is performed using data collected with the Belle detector at the KEKB asymmetric-energy e + e − collider [5] . The data sample consists of 711 fb −1 taken at the Υ(4S) resonance.
The Belle detector is a large-solid-angle magnetic spec- trometer that consists of a silicon vertex detector, a 50-layer central drift chamber (CDC), an array of aerogel threshold Cherenkov counters (ACC), a barrel-like arrangement of time-of-flight scintillation counters (TOF), and an electromagnetic calorimeter composed of CsI(Tl) crystals located inside a superconducting solenoid coil that provides a 1.5 T magnetic field. An iron flux return located outside of the coil is instrumented to detect K 0 L mesons and to identify muons. The detector is described in detail elsewhere [6] .
We select charged pions, kaons and protons (unless a track has been identified as a daughter of a Ξ − or Λ hyperon) that originate from the region dr < 0.5 cm and |dz| < 1 cm, where dr and dz are the distances between the point of closest approach and the interaction point (IP) in the plane perpendicular to the beam axis (the r-φ plane) and along the beam direction (z), respectively. We apply identification (ID) requirements for the charged particles using likelihoods L K , L π and L p for the kaon, pion and proton hypotheses, respectively, that are derived from information recorded by the TOF, ACC and CDC. Charged kaons are required to satisfy
For both species, these criteria have an efficiency greater than 87% and a misidentification probability of less than 11%. We apply no ID requirements for pions.
In our Monte Carlo (MC) simulation, Ξ 0 c baryons are produced in e + e − → cc events using the PYTHIA [7] fragmentation package. Subsequent short-lived particle decays at the IP are generated by EvtGen [7] . The detailed detector response is simulated using GEANT [8] .
The Λ hyperons are reconstructed in the decay mode Λ → pπ − . (Unless stated otherwise, charge conjugation is implicitly assumed throughout the paper.) We fit the p and π − tracks to a common vertex and require an invariant mass in a ±3 MeV/c 2 (≈ ±3σ) interval around the nominal Λ mass. We then impose the following requirements on the Λ decay vertex: the vertex fit must be satisfactory; the difference in the z coordinates of the proton and pion at the decay vertex must satisfy ∆z < 1 cm; the distance between the Λ decay vertex position and IP in the r-φ plane must be greater than 0.1 cm; the angle α Λ between the Λ momentum vector and the vector joining the IP to the decay vertex must satisfy cos α Λ > 0.9 for the case Ξ The Ξ − hyperons are reconstructed in the decay mode Ξ − → Λπ − . We require a Λπ − invariant mass within a ±6 MeV/c 2 (≈ ±3σ) interval around the nominal Ξ − mass, fit the Λ and the π − track to a common vertex and apply the following requirements: the vertex fit must be satisfactory; the distance between the Ξ − decay vertex position and IP in the r-φ plane must be greater than 0.1 cm; the angle α Ξ − between the Ξ − momentum vector and the vector joining the IP to the Ξ − decay vertex must satisfy cos α Ξ − > 0.9. All criteria described above and the reconstruction method for the two long-lived hyperons have been verified and used in previous Belle papers on Λ, Ξ − and Ω − hyperons [2, [9] [10] [11] . The combinatorial background peaks at low momenta while charmed hadrons in e + e − → cc are concentrated at high momenta. Therefore, the momentum p * in the e + e − center-of-mass frame for the Ξ 0 c candidates is required to be greater than 3.0 GeV/c.
We reconstruct Ξ 0 c → Ξ − K + candidates by combining Ξ − and K + candidates in the event. The resulting spectrum of the invariant mass M (Ξ − K + ) after all selection requirements is shown in Fig. 2 , where a signal near 2470 MeV/c 2 is observed. In addition, a broad bump above the combinatorial background is evident at higher mass that is due to a reflection from Ξ 0 c → Ξ − π + , in which the pion is misidentified as a kaon. We first check the origin of this reflection peak with data. With tight kaon ID requirements, the reflection bump completely vanishes; with looser ID requirements, the peak is more prominent. We check the shape and position of the reflection using signal MC events for the decay Ξ 0 c → Ξ − π + . By reconstructing such events as Ξ − K + , we observe that the position and shape of this reflection match those of the data. We also check the invariant mass distribution for the wrong-sign Ξ − K − combinations in data with the same selection requirements. We find no indications of peaking structures and observe a mass distribution that is featureless over a wide mass range centered around the mass of the Ξ 0 c (see Fig. 3 ). The solid curve in Fig. 2 is the result of the fit that includes the signal, the reflection and the combinatorial background. Here and elsewhere in this paper, we use a binned maximum likelihood fit. The signal is described by a double Gaussian with a common floating mean and widths fixed from signal MC events. We calibrate these widths by the data-to-MC ratios from the study of Ξ vide these by the corresponding σ's from its signal MC events: ( [4] . The significance of the observed signal is 8.0σ. The signal significance reported here and elsewhere in this paper is determined from 2·ln(L 0 /L max ), where L max is the maximum likelihood for the nominal fit and L 0 is the corresponding value with the signal yield fixed to zero. The extraction of the significance takes into account 2 additional degrees of freedom (mass and yield).
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We generate signal MC events without any momentum requirement, so here and elsewhere in this paper all calculated efficiencies take into account the kinematic efficiency of the p * > 3.0 GeV/c requirement. The measured total reconstruction efficiency for the Ξ − , is found to be (7.01 ± 0.04)%. We vary the portion of the resonant mode over a ±50% range and repeat the efficiency extraction. The absolute value of the largest variation in the total reconstruction efficiency is found to be 0.15%, which is treated as a systematic error. Finally, we get . We generate signal MC events and reconstruct the generated events according to the procedure that is used in analyzing the data. The total reconstruction efficiency is determined to be (6.00 ± 0.03)%. This efficiency includes the intermediate branching fraction B(Λ → pπ − ) [4] . Since the number of signal events for this mode is large, we do not fix the Gaussian resolution to obtain the final yield for Ξ We consider the following sources of systematic errors: the fit, K ID efficiency and MC statistics. The fit systematics are determined by varying the range of the fitted invariant mass distributions and by changing the polynomial order for the background function. Other sources of uncertainties, such as particle reconstruction efficiency and Λ reconstruction efficiency, cancel in the branching fraction ratio. Table I summarizes the systematic errors.
In conclusion, we have observed for the first time the Cabibbo-suppressed decays Ξ , respectively. 
